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[Title of the Invention] Manufacturing method of pressure 

switching device 

[Scope of Patent Claims] 

[Claim 1] 

A manufacturing method of pressure switching device which 
forms a pressure sensitive conductive layer between a pair of 
electrodes which are arranged in an opposed manner, wherein said 
pressure sensitive conductive layer generates a short circuit 
between a pair of said electrodes by applying pressure, 

the improvement being characterized in that a mixture 
which contains a monomer which constitutes material of a 
conductive organic polymer, an oxidizing agent and a solvent 
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is used as ink, said ink is coated on an opposed surface of at 
least one electrode out of a pair of said electrodes, said 
monomer is further subjected to a chemical oxidization 
polymerization in said coated ink so as to form said pressure 
sensitive conductive layer made of said conductive organic 
polymer, and subsequently, the other electrode out of a pair 
of said electrodes is arranged to face said one electrode in 
an opposed manner such that said pressure sensitive conductive 
layer is sandwiched between said electrodes. 
[Claim 2] 

A manufacturing method of pressure switching device 
according to claim 1, wherein said oxidizing agent is an 
oxidizing agent for which proton participates in a reactive 
system, a proton acid which donates proton is added into said 
mixture which forms said ink, and the oxidizability of said 
oxidizing agent and the conductivity of said polymerized 
conductive organic polymer are arbitrarily adjusted by 
increasing or decreasing the concentration of said proton acid 
at the time of adding said proton acid. 
[Claim 3] 

A manufacturing method of pressure switching device 
according to claim 1 or claim 2, wherein said monomer is aniline 
or a derivative thereof. 
[Claim 4] 

A manufacturing method of pressure switching device 
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according to any one of claim 1 to claim 3, wherein a pair of 
said electrodes are formed in a planar shape or a stripe shape. 
[Detailed explanation of the invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a manufacturing method 
of pressure switching device. 
[0002] 
[Prior Art] 

As is known well, in a computer system or the like, as 
a pointing device, a coordinate input device such as a tablet 
is used. As one of these coordinate input devices , for example, 
there has been known a pressure switching device which arranges 
two sheets of planar electrodes in parallel to each other with 
a gap therebetween. Each planar electrode has uniform sheet 
resistances in the X axis direction and in the Y axis direction. 
Such a pressure switching device is designed such that voltages 
are applied to these two sheet of planar electrodes in the 
directions which intersect each other and, at the same time, 
while the voltage is applied to one planar electrode, a detector 
can be connected to the other planar electrode. 
[0003] 

Then, in the state that voltages are applied to two planar 
electrodes alternately, when one point of one planar electrode 
is pressed toward the other planar electrode side so as to 
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generate a short circuit , based on the resistance value which 
differs depending on the position of the above-mentioned one 
point, an electric signal which indicates the position of the 
direction where two sheets of planar electrodes intersect at 
a right angle is detected (resistance division coordinate 
detection method). That is, in the above-mentioned pressure 
switching device, the coordinate value in the X axis direction 
and the Y axis direction can be inputted with the use of two 
sheets of planar electrodes . 
[0004] 

Fig. 8 shows an example of the above-mentioned pressure 
switching device. In the pressure switching device A shown in 
Fig. 8, a high resilient substrate 1 is arranged as a lower layer 
and a low resilient substrate 2 is arranged above the high 
resilient substrate 1 in parallel with a suitable gap 
therebetween. Then, a lower planar electrode (plane resistor) 
3 is formed on an upper surface of the high resilient substrate 
1 and an upper planar electrode (plane resistor) 4 is formed 
on a lower surface of the low resilient substrate 2 . Then, lower 
electrode terminals 5, 5 are formed on left and right side 
peripheral portions of the lower planar electrode 3 , while upper 
electrode terminals (omitted from the drawing) are formed on 
front and rear side peripheral portions (side peripheries being 
perpendicular to left and right side peripheries of lower planar 
electrode) of the upper planar electrode 4. Further, at an 
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outer peripheral portion of a space formed between the upper 
planar electrode 4 and the lower planar electrode 3 , a seal 6 
is formed so as to make the space in the hermetically sealed 
state. 
[0005] 

Then, in the space defined between the upper planar 
electrode 4 and the lower planar electrode 3, insulating fluid 
material (gas or liquid) 7 is filled and, in the inside of the 

fluid material 7, particles 8... having a diameter of several JUL 
m are dispersed as spacers for holding the space formed between 
the upper planar electrode 4 and the lower planar electrode 3 . 
In the above-mentioned pressure switching device A, by pressing 
one point of the low resilient substrate 2 which constitutes 
the upper layer downwardly, the low resilient substrate 2 is 
deformed and the fluid material 7 and the particles 8... in the 
inside of the fluid material 7 are pushed away so that the upper 
planar electrode 4 and the lower planar electrode 3 are brought 
into contact with each other so as to generate a short circuit 
at the pressed portion. That is, the above-mentioned 
insulating fluid material 7 and the particles 8.., are provided 
for maintaining the space and the insulation between the upper 
planar electrode 4 and the lower planar electrode 3 usually and 
for generating the short circuit between the upper planar 
electrode 4 and the lower planar electrode 3 at the time of 
pressing. Here, a coordinate detection device is connected to 
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the above-mentioned upper electrode terminal and lower 

electrode terminal 5, 5. 

[0006] 

Further, although a pressure switching device B shown in 
Fig- 9 has a constitution approximately similar to that of the 
above-mentioned pressure switching device A, the pressure 
switching device B adopts minute protrusions 9... as spacers in 
place of the particles 8... of the pressure switching device A 
shown in Fig. 8. Further, a pressure switching device C shown 
in Fig. 10 arranges a pressure sensitive conductive rubber 10 
between upper and lower planar electrodes 3, 4. Here, the 
above-mentioned pressure sensitive conductive rubber 10 
disperses metal wires 11 in the inside of the rubber in the 
erected state so that when the rubber is pressed in the 
lengthwise direction of the metal wires 11 the resistance 
value is lowered whereby the pressure sensitive conductive 
rubber 10 can have the conductivity. 
[0007] 

Then, in the above-mentioned pressure switching device 
C, by pressing one point of the low resilient substrate 2 which 
constitutes the upper layer downwardly, the low resilient 
substrate 2 is deformed and, at the same time, the pressure 
sensitive conductive rubber 10 is pressed so that the resistance 
value at the pressurized portion of the pressure sensitive 
conductive rubber 10 is lowered thus generating a short circuit 
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between the upper planar electrode 4 and the lower planar 
electrode 3. Here, in the above-mentioned pressure switching 
devices A, B and C, the above-mentioned respective members are 
made of transparent material except for the above-mentioned 
electrode terminals , the seal 6 and the like so as to perform 
operations based on following drawings and the like at the time 
of inputting coordinates. Here, the above-mentioned Fig. 8 to 
Fig. 10 are provided for showing the overall constitutions of 
the pressure switching devices and their sizes and the like are 
different from the actual magnification. 
[0008] 

[Problems that the Invention is to Solve] 

Here, with respect to the above-mentioned pressure 
switching device A and the above-mentioned pressure switching 
device B, it is difficult to disperse the particles 8... or to 
form the minute protrusions 9... necessary for forming the space 
between the upper planar electrode 4 and the lower planar 
electrode 3 and hence, the processing technique with high 
accuracy is required. Particularly, in manufacturing a 
large-sized pressure switching device using the above- 
mentioned particles 8.„ or the minute protrusions 9... , it is 
extremely difficult to maintain the space between the upper 
planar electrode 4 and the lower planar electrode 3 over a large 
area so that there is a possibility that it gives rise to the 
lowering of the productivity and eventually the elevation of 
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the manufacturing cost. Further , with respect to the pressure 
switching device C which uses the pressure sensitive conductive 
rubber 10, in manufacturing the pressure sensitive conductive 
rubber 10, it is necessary to maintain the uniform dispersion 
of the metal wires 11 ... and the erection of the metal wires 11 
... . Since this composite technique requires the highly minute 
processing, it is difficult to reduce the cost. 
[0009] 

The present invention has been made in view of the above 
and it is an object of the present invention to provide a 
manufacturing method of pressure switching device which can 
achieve the reduction of the manufacturing cost and the 
enhancement of the productivity in the manufacture of the 
pressure switching device by easily forming the above-mentioned 
pressure sensitive conductive layer. 
[0010] 

[Means for Solving the Problems] 

With respect to the manufacturing method of pressure 
switching device of the present invention described in claim 
1, there is disclosed a manufacturing method of pressure 
switching device which forms a pressure sensitive conductive 
layer between a pair of electrodes which are arranged in an 
opposed manner, wherein the pressure sensitive conductive layer 
generates a short circuit between a pair of electrodes by 
applying pressure, the improvement being characterized in that 
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a mixture which contains a monomer which constitutes material 
of a conductive organic polymer, an oxidizing agent and a 
solvent is used as ink, the ink is coated on an opposed surface 
of at least one electrode out of a pair of the electrodes, the 
monomer is further subjected to a chemical oxidization 
polymerization in the coated ink so as to form the pressure 
sensitive conductive layer made of the conductive organic 
polymer, and subsequently, the other electrode out of a pair 
of electrodes is arranged to face one electrode in an opposed 
manner such that the pressure sensitive conductive layer is 
sandwiched between the electrodes. 
[0011] 

Further, a manufacturing method of pressure switching 
device of the present invention described in claim 2 adopts, 
as means of solving the task, a constitution in which the 
oxidizing agent of claim 1 is an oxidizing agent for which proton 
participates in a reactive system, a proton acid which donates 
proton is added into said mixture which forms said ink, and the 
oxidizability of the oxidizing agent and the conductivity of 
the polymerized conductive organic polymer are arbitrarily 
adjusted by increasing or decreasing the concentration of the 
proton acid at the time of adding the proton acid. Further, 
as described in claim 3, it is preferable that the 1 monomer is 
aniline or its derivative. Still further, as described in claim 
4 , it is preferable that a pair of above-mentioned electrodes 
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are respectively in a planar shape or in a strip shape. 
[0012] 

[Manner of Operation] 

According to the constitution described in the claim 1, 
the pressure sensitive conductive layer of the pressure 
switching device is formed by coating the ink containing the 
material made of conductive organic polymer and by performing 
the chemical oxidative polymerization reaction. That is, the 
formation of the pressure sensitive conductive layer can be 
performed by a process approximately same as a general printing 
process, that is, the coating and baking processes so that the 
pressure sensitive conductive layer can be easily formed 
without necessitating the sophisticated processing technique. 
Further, according to the constitution described in the 
above-mentioned claim 2, by using the oxidizing agent for which 
proton participates in a reactive system as the oxidizing agent 
contained in the mixture which constitutes the ink and by adding 
the proton acid which becomes a proton donator in the mixture, 
the oxidizability of the oxidizing agent and the conductivity 
of the synthesized conductive organic polymer can be 
arbitrarily controlled using the concentration of the proton 
acid as a parameter. 
[0013] 

Here, the above-mentioned action is confirmed by 
inventors of the present application as described later. 
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Further , by using aniline and its derivative as the above- 
mentioned monomer, the conductive organic polymer becomes 
polyaniline or the polymer of aniline derivative. By forming 
a pair of electrodes in a planar shape, the pressure switching 
device of the present invention becomes a pressure sensitive 
switching device having a constitution approximately similar 
to the constitution of the conventional pressures sensitive 
switching device except for the material of the pressure 
sensitive conductive layer. Further, by forming a pair of 
electrodes in a stripe shape, the pressure switching device of 
the present invention, provided that the respective stripe 
directions of a pair of electrodes are made to intersect each 
other, for example, becomes a pressure switching device which 
specifies a short-circuited position by applying pressure on 
the matrix made of the above-mentioned two stripes. 
[0014] 

[Embodiment] 

Hereinafter, embodiments of the present invention are 
explained in conjunction with drawings. Fig. 1 to Fig. 3 are 
views for showing a pressure switching device which is 
manufactured by a manufacturing method of pressure switching 
device of this embodiment. Fig. 4 to Fig. 6 are views for 
explaining manufacturing steps of the manufacturing method of 
pressure switching device of this embodiment. Here, before 
explaining the manufacturing method of pressure switching 
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device, the constitution of the pressure switching device of 

this embodiment is explained. 

[0015] 

As shown in Fig. 1 to Fig. 3, a pressure switching device 
D is comprised of two sheets of transparent film substrates 12 , 

13 which are arranged in parallel, transparent electrode layers 

14 , 15 respectively formed on inner surface sides of the film 
substrates 12 , 13, electrode terminals 16 which are formed on 
left and right side peripheral portions of one transparent 
electrode layer 14, electrode terminals 16 (shown in Fig. 1) 
which are formed on upper and lower side peripheral portions 
(peripheral portions perpendicular to the left and right side 
peripheral portions of one transparent electrode layer) of 
other transparent electrode layer 15, and a pressure sensitive 
conductive layer 17 which is formed on an inner surface (an 
opposing surface of the other transparent electrode layer) of 
one transparent electrode layer 14. The two sheets of film 
substrates 12, 13 are formed in the laminated state with the 
above-mentioned pressure sensitive conductive layer 17 
sandwiched between the film substrates 12, 13. 

[0016] 

The above-mentioned two sheets of film substrates 12, 13 
are, for example, made of transparent synthetic resin such as 
polyester, wherein high resilient resin is used as one film 
substrate 12 and low resilient resin is used as the other film 
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substrate 13. Here, in this embodiment , the pressure switching 
device D is manufactured by roll-to-roll as will be explained 
later, wherein the above-mentioned film substrates 12, 13 have 
the sufficient flexibility to be wrapped around a roller. Here, 
with respect to the above-mentioned film substrates 12, 13, it 
is not always necessary to make one substrate have the high 
resiliency and the other substrate have the low resiliency and 
two sheets of film substrates 12, 13 may be made of same material . 
[0017] 

The above-mentioned transparent electrode layers 14, 15 
are made of metal oxide having a given sheet resistance such 
as ITO, for example, and are formed on the film substrates 12, 
13 using a well-known method. Here, it is not always necessary 
to use metal oxide such as ITO or the like as the material of 
the transparent electrode layers 14, 15 and these electrode 
layers 14, 15 may be made of conductive organic polymer as will 
be explained later. The above-mentioned electrode terminals 
16... are, for example, formed by coating a known conductive paste 
on the above-mentioned transparent electrode layers 14, 15 and 
thereafter by baking the conductive paste. Further, as in the 
case of the conventional example, a coordinate detection device 
not shown in the drawing is connected to the above-mentioned 
electrode terminals 16... . The above-mentioned pressure 
sensitive conductive layer 17 is made of, for example, a 
conductive organic polymer such as conductive polyaniline or 
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the like. Although the conductive organic polymer differs in 
conductivity depending on monomer which becomes the material 
of the polymer or the manufacturing method, in this embodiment r 
the pressure sensitive conductive layer 17 made of the 
conductive organic polymer usually has the insulation 
resistance Rl between the transparent electrode layers 
depending on the thickness and the conductivity thereof as shown 
in Fig. 2 and, due to this insulation resistance Rl , the pressure 
sensitive conductive layer 17 is in the state that substantially 
no electric current flows between the transparent electrode 
layers 15, 16. 
[0018] 

Then, when one point of one film substrate 13 is pressed 
with a nib of an inputting pen 18 as shown in Fig. 3, one film 
substrate 13 and the transparent electrode layer 15 formed on 
the inner surface of the film substrate 13 are deformed and hence, 
the distance between the transparent electrode layers 14, 15 
at the pressed portion becomes short. Accordingly, the 
resistance between the transparent electrode layers 14, 15 is 
decreased and, at the same time, the conductivity of the 
conductive organic polymer is increased due to compression and 
hence, the insulation resistance R2 of the portion pressed by 
the nib of the pen 18 becomes extremely small compared with the 
insulation resistance Rl whereby the short-circuit is generated 
between the transparent electrode layers 14, 15. 
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[0019] 

Accordingly, the pressure switching device D of this 
embodiment has functions approximately equal to those of the 
conventional pressure switching device D and constitutes the 
coordinate input device which outputs electric signals which 
indicate the position making use of the fact that the resistance 
value differs depending on the difference of the above- 
mentioned short-circuited position • With respect to the 
pressure switching device D of this embodiment, different from 
the above-mentioned conventional pressure switching devices A 
and B, it is unnecessary to press one substrate until one 
transparent electrode is brought into contact with the other 
transparent electrode so that the deformation fatigue and the 
wear fatigue of the transparent electrode can be reduced. 
Further, different from the conventional pressure switching 
device C, the pressure switching device D does not use the 
pressure sensitive conductive rubber having metal wires and 
hence, there is no possibility that the electrode comes into 
contact with the metal wires and is subjected to the wear 
fatigue. 
[0020] 

Then, the manufacturing method of the pressure switching 
device D having the above-mentioned constitution is explained. 
1. Step for forming film substrate and transparent electrode 
layer 
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First of all, the above-mentioned film substrates 12, 13 
are formed in a strip shape by a well-known method and a planar 
transparent electrode layer 14 made of ITO is formed on one 
surface (opposing surface) of the substrate in a well-known 
method such as a sputtering or the like. Then, the strip-like 
film substrate 12 having the transparent electrode layer 14 is 
transferred to a next step for forming pressure sensitive 
conductive layer in the rolled state. 

[0021] 2. Step for forming pressure sensitive conductive layer 
Subsequently, in the step for forming the pressure 
sensitive conductive layer 17, as shown in Fig. 4, the 
above-mentioned rolled strip-like film substrate 12 is 
rotatably fixed so as to form a pay-off roll E and the distal 
end of the strip-like film substrate 12 is wound around to form 
a winding roll F. Then, between these two rolls E and F, the 
formation of the pressure sensitive conductive layer 17 is 
performed by the roll-to-roll. 
[0022] 

First of all, before performing the formation of the 
pressure sensitive conductive layer 17, materials for 
synthesizing the conductive organic polymer are mixed to 
prepare the ink. That is, in the inside of a mixer 19, an 
oxidizing agent, a proton acid, monomer, a composite agent and 
a solvent in a given composition are mixed so as to prepare the 
ink. Then, between the above-mentioned two rolls E and F, first 
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of all, a mask 2 0 for the above-mentioned pressure sensitive 
conductive layer 17 is printed on an upper surface of the 
strip-like film substrate 12 in a rectangular frame shape. 
Subsequently, the ink produced by mixing in the mixer 19 is 
dropped in the inside of the rectangular mask 20 and coated by 
printing using a squeegee 21 to form a precursor layer 17a of 
the pressure sensitive conductive layer 17. 
[0023] 

Subsequently, with the use of a heater 22 arranged above 
the space between the above-mentioned rolls E and F, the coated 
ink is heated to remove the solvent. Along with the removal 
of the solvent, the oxidizability of the above-mentioned 
oxidizing agent is increased and the oxidative polymerization 
of the monomer is accelerated so that the pressure sensitive 
conductive layer 17 made of the conductive organic polymer is 
formed. Here, the formation of the pressure sensitive 
conductive layer 17 made of the conductive organic polymer is 
further explained in detail. First of all, in this embodiment, 
as the oxidizing agent, an agent in which the proton 
participates in the oxidative reduction reaction is used. In 
this embodiment, hydrogen peroxide is used as the above- 
mentioned oxidizing agent. 
[0024] 

Further, a hydrochloric acid is used as the proton acid, 
aniline is used as the monomer and water is used as the solvent. 
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(Here, a composite agent is not used particularly.) The 
compounding ratio of these materials is determined as follows. 
The polymerization of aniline theoretically requires the 
abstraction of two electrons per one molecule of aniline. On 
the other hand, since the reductive decomposition reaction of 
the hydrogen peroxide is the one electron reaction, it is 
necessary to blend the hydrogen peroxide to the aniline monomer 
at the ratio of at least 2 : 1 to perform the polymerization 
of aniline by the monomer charging equivalent. 
[0025] 

Subsequently, the proton acid concentration is explained 
in conjunction with a graph of Fig. 7. The graph of Fig. 7 shows 
a result obtained by measuring the oxidation potential in the 
reaction system when the proton acid concentration is changed 
and by measuring the conductivity when the polymerization of 
polyaniline is performed at respective oxidation potentials 
which are changed depending on the proton acid concentration 
to observe the influence of the proton acid (using the 
hydrochloric acid in Fig. 7) to the oxidation potential and the 
influence of oxidation potential to the conductivity of 
synthesized polyaniline in the chemical oxidative 
polymerization reaction . 
[0026] 

The polymerization conditions at the time of performing 
the chemical oxidative polymerization by changing the proton 
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acid concentration is as follows. 
Polymerization condition 

monomer : aniline monomer concentration : 1 mol/1 

solvent : H2O 

oxidizing agent : H2O2 oxidizing agent concentration 1 mol/1 
proton acid : HC1 proton acid concentration 0.1-6 mol/1 

measurement temperature : 20°C polymerization time : 1 hr 
The measurement of the conductivity of the conductive 
organic polymer (polyaniline) was performed in vacuum using the 
well-known four-poles measuring method. 
[0027] 

The graph in the above-mentioned Fig. 7 indicates that, 
in the reaction system which includes the above-mentioned 
oxidizing agent (H2O2), the oxidation potential is elevated in 
accordance with the increase of the proton acid concentration 
when the proton acid concentration is used as the parameter. 
Further, the conductivity of the synthesized polyaniline is 
also elevated along with the elevation of the oxidation 
potential. At the oxidation potential of 880 mV, the graph 
indicates the maximum conductivity of 3.6 S/cm and when the 
oxidation potential is elevated further above the maximum 
conductivity, the graph indicates the lowering of the 
conductivity. Further, the polymerization reaction of aniline 
progresses when the oxidizing agent which exhibits not less than 
60 0 mV as the standard electrode potential is used. 
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[0028] 

As mentioned above, the oxidizability of hydrogen 
peroxide depends on the concentration of proton acid coexisting 
in the reaction system and is increased under the presence of 
proton of higher concentration. Further, the conductivity of 
the synthesized conductive organic polymer (polyaniline) 
depends on the change of the proton acid concentration and the 
oxidation potential which is changed corresponding to such a 
change of concentration and hence, by changing the proton acid 
concentration, the conductivity of the synthesized conductive 
organic polymer can be controlled. That is, by adjusting the 
proton acid concentration at the time of polymerization 
reaction, it becomes possible to obtain the conductive organic 
polymer having the arbitrary conductivity (not more than the 
maximum value) . Here, when the oxidation potential exceeds 880 
mV due to the increase of the proton acid concentration, the 
conductivity of the synthesized polyaniline is lowered and 
hence, it is assumed that the sub reaction is in progress. 
[0029] 

In this embodiment, at the time of polymerization, the 
concentration of the proton acid is relatively increased in the 
state that the solvent is removed by the heater and 
simultaneously the oxidizability of the hydrogen peroxide in 
the reaction system is also increased. In this process of 
increase of oxidizability, the polymerization of aniline starts 
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and progresses. Then, the charging amount of proton acid must 
take into account the oxidizability necessary for this 
polymerization step and the conductivity of the synthesized 
conductive organic polymer. 
[0030] 

That is, the concentration of the proton acid must be the 
proton acid concentration which does not exhibit the oxidation 
potential at which the polymerization reaction immediately 
starts at the time of mixing the ink in the mixer 19 and assures 
the enough polymerization reaction when the solvent which is 
coated on the strip-like film substrate is evaporated and 
decreased by heating. Further, in the reductive decomposition 
of hydrogen peroxide, although at least the equivalent amount 
of hydrogen peroxide is necessary since the one atom of proton 
is consumed to one molecule of hydrogen peroxide, proton acid 
having not less than four molecules is usually added to one 
aniline monomer to maintain the potential in the reaction. 
Further, the proton acid concentration must be the 
concentration which allows the conductivity of the conductive 
organic polymer to exhibit the sufficient insulation 
(insulation resistance Rl ) when the conductive organic polymer 
is formed as the pressure sensitive conductive layer 17 of the 
pressure switching device D and to exhibit the conductivity 
( insulation resistance R2 ) which can generate the short-circuit 
between the electrodes at the time of applying pressure. 
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Further, with respect to the oxidizing agent, it is known that 
the conductivity of the synthesized conductive organic polymer 
differs depending on the kind of the oxidizing agent so that 
the above-mentioned insulation and conductivity must be taken 
into account also at the time of selecting the oxidizing agent. 
[0031] 3. Step for forming electrode terminals 

Subsequently, as shown in Fig. 5, the electrode terminals 
16 for detecting the coordinate position and applying voltages 
to the transparent electrodes are formed by printing. Also in 
this case, as in the case of formation of the above-mentioned 
pressure sensitive conductive layer 17, the formation of the 
electrode terminals 16 is performed using a pay-off roll G and 
a winding roll H by the roll-to-roll. That is, while winding 
the film substrate 12 around the winding roll H, between the 
rolls G and H, the coating of a conductive paste by printing 
is performed on the film substrate 12 on which the pressure 
sensitive conductive layer 17 is formed using a squeegee 23 and 
then the baking of the conductive paste is performed by a heater 
24. The electrode terminals 16 are formed on the other film 
substrate 13 (in the direction perpendicular to one film 
substrate 12 ) . 
[0032] 4. Lamination step 

Subsequently, as shown in Fig. 6, the strip-shaped film 
substrate 12 on which the transparent electrode layer 14 is 
formed and at the same time the pressure sensitive conductive 
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layer 17 and the electrode terminals 16 are formed and the film 
substrate 13 on which the transparent electrode layer 15 is 
formed and at the same time the electrode terminals 16 are formed 
are arranged to face each other in an opposed manner while 
sandwiching the above-mentioned transparent electrode layers 
14 and 15, the pressure sensitive conductive layer 17 and the 
electrode terminals 16 therebetween. Then, two sheets of film 
substrates 12 and 13 are laminated by heating and applying 
pressure. 
[0033] 

Here, as in the case of formation of the above-mentioned 
pressure sensitive conductive layer 17, the lamination is 
performed using a pay-off roll I for the film substrate 12, a 
pay-off roll J for the film substrate 13 and a winding roll K 
by the roll-to-roll . That is , the pay-off roll I and the pay-off 
roll J are arranged at upper and lower sides, and two sheets 
of film substrates 12, 13 which are respectively rolled around 
respective rolls I and J are wound around one winding roll K 
and these film substrates 12, 13 are laminated between the 
pay-off rolls I, J and the winding roll K as they are heated 
and pressed while being sandwiched between two, that is, upper 
and lower laminating rollers 25, 26. At the time of lamination, 
the positions of the electrode terminals 16 and the like on the 
film substrates 12, 13 are aligned between the upper and lower 
film substrates 12, 13. Further, the laminated two sheets of 
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film substrates 12 , 13 are, before being wound around the 
winding roll K, punched or blanked by a press mold 27 to produce 
pressure switching devices D and only the remaining film 
substrates 12, 13 are wound around the winding roll K. 
[0034] 

As has been explained above, according to the 
manufacturing method of pressure switching device of this 
embodiment , the ink which contains the monomer which becomes 
the material of the conductive organic polymer is coated on the 
transparent electrode layer 14 and the chemical oxidative 
polymerization of the monomer is made to progress by the removal 
of the solvent by heating so as to form the pressure sensitive 
conductive layer 17. Accordingly, the pressure sensitive 
conductive layer 17 can be formed in steps approximately similar 
to the general printing step, that is, the step consisting of 
coating and baking. Further, in the formation of the pressure 
sensitive conductive layer 17, the layer 17 can be manufactured 
on a continuous production basis by the roll-to roll in the same 
manner as the printing step so that the productivity can be 
enhanced due to the continuous production. Accordingly, in the 
formation of the pressure sensitive conductive layer 17, it is 
unnecessary to perform the dispersion of particles and the 
formation of minute protrusions which have been necessary 
conventionally. Further, since it is unnecessary to use the 
pressure sensitive conductive rubber with which the reduction 
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of cost is difficult because of the necessity of minute 
processing, the remarkable enhancement of the productivity and 
the remarkable reduction of the manufacturing cost can be 
achieved compared with the conventional pressure sensitive 
conductive layer. 
[0035] 

Further, in the formation of the pressure sensitive 
conductive layer 17 made of the conductive organic polymer, the 
pressure sensitive conductive layer 17 is constituted such that 
the oxidizing agent in the reaction system of which the proton 
participates is used and the proton acid is added in the ink. 
Accordingly, by increasing or decreasing the proton acid 
concentration as the parameter, the oxidizability of the 
oxidizing agent after the ink coating operation can be easily 
adjusted and at the same time the conductivity of the formed 
pressure sensitive conductive layer 17 can be easily adjusted. 
Accordingly, in the formation step of the pressure sensitive 
conductive layer, by changing the proton acid concentration, 
the oxidative polymerization reaction of the monomer can be 
easily controlled and at the same time the method can easily 
cope with the change of the resistance value of the pressure 
sensitive conductive layer or the like corresponding to the 
change of the thickness of the pressure sensitive conductive 
layer. 
[0036] 
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In this embodiment: , although the above-mentioned 
transparent electrode layers 14, 15 are made of ITO, the 
transparent electrode layers 14, 15 may be made of conductive 
organic polymer as in the case of the pressure sensitive 
conductive layer 17. Here, although the transparent electrode 
layers 14, 15 are formed by the same manufacturing method as 
in the case of the above-mentioned pressure sensitive 
conductive layer 17, it is necessary to use the conductive 
organic polymer exhibiting the high conductivity compared with 
the pressure sensitive conductive layer 17 as the transparent 
electrode layer 14. 
[0037] 

That is, when the transparent electrode layers 14, 15 are 
made of the conductive organic polymer, it is necessary to 
laminate a conductive organic polymer having a different 
conductivity on the film substrate. Here, in performing the 
synthesis of the above-mentioned conductive organic polymer, 
the conductivity of the synthesized conductive organic polymer 
can be changed by changing the above-mentioned proton acid 
concentration or changing the oxidizing agent and hence, at the 
time of adjusting the above-mentioned ink, the transparent 
electrodes and the pressure sensitive conductive layers can be 
separately formed with the simple manipulation consisting of 
merely changing the proton acid concentration or the oxidizing 
agent using the ink for the transparent electrode layer and the 
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ink for the pressure sensitive conductive layer. Accordingly, 
the transparent electrode layers and the pressure sensitive 
conductive layers which constitute the major constituent 
portions of the pressure switching device can be formed in the 
same manner by printing on a continuous production basis so that 
the manufacture of the pressure switching device can be 
performed further easily with high productivity. 
[0038] 

Further, in the above-mentioned embodiment, although the 
transparent electrode layers 14, 15 having the function of plane 
resistant body are formed on the inner surfaces of the 
above-mentioned film substrates 12, 13, the embodiment is not 
limited to such formation. For example, the transparent 
electrode layers 14, 15 are respectively formed of electrodes 
in a stripe shape and the transparent electrode layer 14 and 
the transparent electrode layer 15 have their stripes intersect 
each other, and based on the position of one stripe of the 
transparent electrode layer 14 which is short-circuited by 
applying pressure and the position of one stripe of the 
transparent electrode layer 15 which is short-circuited by 
applying pressure, the positions in the X-axis direction and 
in the Y-axis direction may be detected. In this case, it is 
preferable that electrodes having good conductivity are used 
as the transparent electrode layers 14, 15. 
[0039] 
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As the monomer, for example, aniline which constitutes 
the material of the above-mentioned conductive polyaniline, the 
conductive high molecular material such as alkylthiophene, 
phenylene vinylene, thionylene vinylene, pyrrole or the like 
and its derivative can be used. Further, although the different 
solvent can be used depending on the monomer, besides the 
above-mentioned water, for example, propylene carbonate, 
acetonitrile dimetylsulf oxide, dimethyl formamide, sulfolane, 
ethanol, acetone, tetrahydrof uran, an acetic acid, chloroform, 
tetrachloromethane or the like can be used. 
[0040] 

Further, as the above-mentioned oxidizing agent, any 
material in which the proton can participate in the reductive 
semi-battery reaction of the oxidizing agent can be used. For 
example, besides the above-mentioned hydrogen peroxide (H2O2) , 
the oxidizing agent such as KMnCU, Pb02, NaClOa, K 2 Cr207, Mn02, 
NaI03, H3ASO4 or the like can be used in the present invention. 
Further, as the proton acid, any material which can be the proton 
donor can be used. That is, besides the hydrochloric acid, an 
alkali sulfonic acid, a hydrobromic acid, a sulfuric acid, a 
nitric acid, perchloric acid, a tetrafluoro boric acid, a 
hexafluoro phosphoric acid and the like can be used. Further, 
although the squeegee is used for coating the above-mentioned 
ink and conductive paste, the coating method of these ink and 
conductive paste is not limited to this method and the spin 
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coating or the roll coating and the like can be used. 
[0041] 

[Effect of the Invention] 

As has been described in detail heretofore, according to 
the manufacturing method of pressure switching device of the 
present invention , the ink which contains the monomer which 
becomes the material of the conductive organic polymer is coated 
on the opposing surface of the electrode and the pressure 
sensitive conductive layer made of the conductive organic 
polymer is formed by the chemical oxidative polymerization of 
the monomer so that the pressure sensitive conductive layer can 
be manufactured on a continuous production basis in the same 
manner as the general printing step , that is, the step 
consisting of coating and baking. In this manner, according 
to the present invention, in the formation of the pressure 
sensitive conductive layer, it is unnecessary to perform the 
dispersion of particles and the formation of minute protrusions 
which have been necessary conventionally. Further, since it 
is unnecessary to use the pressure sensitive conductive rubber 
with which the reduction of cost is difficult because of the 
necessity of minute processing, the remarkable enhancement of 
the productivity and the remarkable reduction of the 
manufacturing cost can be achieved compared with the 
conventional pressure switching device. 
[0042] 
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Further, in the formation of the pressure sensitive 
conductive layer made of the conductive organic polymer, the 
pressure sensitive conductive layer is constituted such that 
the oxidizing agent in the reaction system of which the proton 
participates is used and the proton acid is added in the ink. 
Accordingly, by increasing or decreasing the proton acid 
concentration as the parameter, the oxidizability of the 
oxidizing agent after the ink coating operation can be easily 
adjusted and at the same time the conductivity of the formed 
pressure sensitive conductive layer can be easily adjusted. 
Accordingly, in the formation step of the pressure sensitive 
conductive layer, by changing the proton acid concentration, 
the oxidative polymerization reaction of the monomer can be 
easily controlled and, at the same time, the method can easily 
cope with the change of the resistance value of the pressure 
sensitive conductive layer or the like corresponding to the 
change of the thickness of the pressure switching device. 
[Brief Description of the Drawings] 
[Fig. 1] 

A developed perspective view showing a pressure switching 
device of one embodiment of the present invention. 
[Fig. 2] 

A cross-sectional view showing the above-mentioned 
pressure switching device. 
[Fig. 3] 
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A cross-sectional view showing the input state of the 
above-mentioned pressure switching device. 
[Fig. 4] 

A general perspective view for explaining the 
manufacturing method of the above-mentioned pressure switching 
device. 
[Fig. 5] 

A general perspective view for explaining the 
manufacturing method of the above-mentioned pressure switching 
device. 
[Fig. 6] 

A general perspective view for explaining the 
manufacturing method of the above-mentioned pressure switching 
device . 
[Fig. 7] 

A graph showing the relationship of the conductivity of 
polyaniline and the oxidation potential of the oxidative 
polymerization reaction system to the hydrochloric acid 
concentration with respect to the characteristics of the 
pressure sensitive conductive layer of the above-mentioned 
pressure switching device. 
[Fig. 8] 

A cross-sectional view of a conventional pressure 
switching device. 
[Fig. 9] 
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A cross-sectional view of another conventional pressure 
switching device. 
[Fig. 10] 

A cross-sectional view of still another conventional 
pressure switching device. 
[Description of Symbols] 

14 transparent electrode layer (electrode) 

15 transparent electrode layer (electrode) 
17 pressure sensitive conductive layer 
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[Abstract] 
[Purpose] 

To improve the productivity and to reduce the 
manufacturing cost in the manufacture of a pressure sensitive 
conductive layer which is formed between two sheets of 
electrodes (resistors) of a pressure switching device which 
constitutes a coordinate input device and usually insulates two 
sheets of electrodes and makes two sheets of electrodes 
short-circuited at the time of applying pressure. 
[Constitution] 

First of all/ ink is prepared by mixing a monomer which 
constitutes material of a conductive organic polymer, an 
oxidizing agent in which proton participates in a reaction 
system thereof, a proton acid and a solvent. This ink is coated 
on a film substrate 12 which is wound around a roll H from a 
roll G. In performing this operation, a transparent electrode 
layer 14 is formed on the film substrate 12 in advance. 
Subsequently, by heating the film substrate 12, the chemical 
oxidative polymerization reaction of the monomer in the ink is 
made to progress. Then, due to this chemical oxidative 
polymerization reaction, a pressure sensitive conductive layer 
17 made of a conductive organic polymer is formed on the film 
substrate 12. Then, another film substrate having a 
transparent electrode layer is laminated on the film substrate 
12 to produce a pressure switching device. 
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(Fig. 4) 

H — D ^[rJ.» roll feeding direction 
EPSOM?!?... coating by printing 

fSJ±#flJlifu SE^ffS*... form precursor of pressure sensitive 
conductive layer 

1§£SIRfc5fefil=f... remove the solvent and polymerize 
^EE^MMMtfiCi..- form pressure sensitive conductive layer 
(Fig- 5) 

H — J^xk D ^F[pI... roll feeding direction 

MW3&$L~. form electrode 

#18^ — ^ h EPJ50 print conductive paste 

ajlll^ — 7 h... conductive paste 

SSi^SHb... dry and harden 

(Fig. 6) 

D — JVM. D >5"[&J... roll feeding direction 
-hpPSS^ ^ ^ — K» laminate upper electrode 
^fi&pp^l^^JT*)^^... blank completed product by press 
(Fig. 7) 

^@§?lt£ic... concentration of hydrochloric acid 
l^bii/Eu. oxidation potential 
3111114... conductivity 

31 (^f^(g^) .„ conductivity (logarithmic scale) 
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